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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] About the liquid crystal display component which used an optical anisotropy sheet 
and it, this invention relates to the liquid crystal display component using a useful optical anisotropy sheet 
and useful it, in order to improve display contrast and the viewing-angle property of a foreground color 
especially. 
[0002] 

[Description of the Prior Art] CRT which is the mainstream of the display of OA equipment, such as a 
Japanese word processor and a desktop PC, has been changed into the liquid crystal display component with 
the big advantage of a thin light weight and a low power. Many of liquid crystal display components 
(Following LCD is called) which are carrying out current spread use the torsion nematic liquid crystal. It can 
divide roughly into two methods in birefringence mode and rotatory -polarization mode as means of 
displaying using such liquid crystal. 

[0003] Since 90 degrees or more of angle of torsion of liquid crystal molecular arrangement are a distorted 
thing and LCD using birefringence mode has a steep electro-optics property, even if it does not have an 
active element (a thin film transistor and diode), a mass display is obtained by time-sharing drive with the 
electrode structure of the shape of a simple matrix. However, since the speed of response has the fault that a 
gradation display is difficult, late (hundreds mses), by the time LCD using this birefringence mode exceeds 
the display engine performance of the liquid crystal display components (TFT-LCD, MIM-LCD, etc.) using 
an active element, when vomiting it, there is not. 

[0004] 90 degrees (TN liquid crystal display device) of means of displaying in distorted rotatory- 
polarization mode are used for TFT-LCD or MIM-LCD for the array condition of a liquid crystal molecule. 
This means of displaying is most leading method for high-definition-izing as compared with LCD of other 
methods from a white display being obtained easily quickly (dozens mses), and a speed of response showing 
high display contrast. However, since the torsion nematic liquid crystal is used, by the time there is a 
problem on the viewing-angle property that a foreground color and display contrast change and it exceeds 
the display engine performance of CRT on the principle of means of displaying according to the direction to 
see, it will not result. 

[0005] The approach of expanding an angle of visibility is proposed by arranging a phase contrast film 
between the polarizing plate of a pair, and a TN liquid crystal eel so that JP,4-229828,A, JP,4-258923,A, 
etc. may see. The phase contrast film proposed in the above-mentioned patent official report will 
compensate the phase contrast which phase contrast discovers when phase contrast is the thing of zero 
mostly and it is leaned [ did not do an optical operation and ] in the perpendicular direction from the front in 
any way to a liquid crystal cell, and is discovered by the liquid crystal cell. However, also by these 
approaches, the angle of visibility of LCD is still inadequate, and the further amelioration is desired. When it 
thinks as the object for mount, and an alternative of CRT especially, in the present angle of visibility, the 
actual condition cannot respond at all. 

[0006] Moreover, although the angle of visibility is improved in JP,4-366808,A and JP,4-366809,A, using 
the liquid crystal cell containing the chiral nematic liquid crystal with which the optical axis inclined as a 
phase contrast film, it becomes a two-layer liquid crystal method, and cost is high and very heavy. 
Furthermore, although the approach using the phase contrast film with which the optical axis inclines to a 
liquid crystal cell in JP ; 5-80323 ? A was proposed, in order to slice an optically uniaxial polycarbonate aslant 
and to use it, by low cost, there was a trouble of being difficult to get, about the phase contrast film of a 
large area. Furthermore, the approach using the phase contrast film with which the photoisomerization 
matter is used for a Japanese -Patent- Application-No. No. 5823 [ five to ] specification, and the optical axis 



inclines is indicated. According tojttk approach, it has a large angle-of-visibil^^roperty, and it is 
lightweight and the liquid crystal c^^ay component of low cost can be realizeeMrowever, there was a 
trouble that the stability over the heat of this phase contrast film and light was not enough as a fault of this 
approach. 

[0007] Moreover, although the proposal which carries out optical compensation of LCD with the 
birefringent plate of the gestalt which pinched the cylindrical compound which shows liquid crystallinity to 
the substrate with which orientation processing of the pair was carried out in JP,5-215921,A at the time of 
hardening is shown, with this proposal, it is not different from the so-called double eel type proposed from 
the former of compensating plate at all, becomes a serious cost rise, and is not fit for mass production 
method as a matter of fact. As long as a cylindrical compound is furthermore used, in the birefringent plate, 
the omnidirection angle-of-visibility improvement of the TN mold LCD is impossible by the reason for 
optics explained later. Moreover, although the proposal used as the optical compensating plate for LCD by 
applying a polymer liquid crystal to JP,3-9326,A and the film-like base in which the orientation film was 
installed in JP,3-291601,A is indicated, since it is impossible to carry out orientation of the molecule aslant 
by this approach, the omnidirection angle-of-visibility improvement of the TN mold LCD is impossible too. 
[0008] Then, this invention person invented the optical compensation sheet to which orientation of the 
discotheque liquid crystal was carried out with the orientation film by Japanese Patent Application No. No. 
236539 [ five to ]. And when correspondence of an orientation condition and an optical property was further 
studied in the detail, it found out that a homogeneity orientation solid-state was obtained with the means of 
making the vitreous state of a discotheque pneumatic phase form by quenching, after applying and forming 
the thin film of discotheque liquid crystal on a substrate and ****(ing) to discotheque pneumatic phase 
temperature. 

[0009] However, since the optical property also changes with components of a liquid crystal cell, in order to 
improve the display grace from all angles of visibility the optimal, it is required to control correctly the 
molecule tilt angle in the condition of having carried out uniaxial orientation optically [ the discotheque 
liquid crystal molecule used ]. Furthermore, the above-mentioned orientation condition is attained in the 
temperature requirement which forms a discotheque pneumatic phase, and the temperature requirement is 
the thing of a proper about each liquid crystal. 

[0010] moreover, the optical-isotropy film which makes the thin film by those liquid crystal form on it — 
each softening temperature — **** — the temperature which gets down, therefore has a desirable molecule 
tilt angle and which realizes the orientation condition of one shaft optically is not often necessarily below 
the softening temperature of a film, and to control both the molecule tilt angle of the liquid crystal at the 
time of orientation and orientation temperature was desired also from a viewpoint which manufactures the 
optimal optical compensation sheet. 
[0011] 

[Problem(s) to be Solved by the Invention] Therefore, the purpose of this invention is to offer the optical 
compensation sheet (optical anisotropy sheet) which can improve the display quality in a wide range angle 
of visibility. Aim at obtaining the optical anisotropy sheet which especially this invention is an optical 
anisotropy sheet containing the discotheque liquid-crystal layer which functions as an optical anisotropic 
layer formed on a substrate, the orientation film which were formed on it, and this orientation film, and has 
the optimal optical property by **** which makes it possible to control the orientation temperature and its 
molecule tilt angle of the discotheque liquid-crystal molecule used for formation of the discotheque liquid- 
crystal layer suitable for coincidence. 
[0012] 

[Means for Solving the Problem] This invention is an optical anisotropy sheet containing the discotheque 
liquid crystal layer formed on a substrate, the orientation film formed on it, and this orientation film. The 
triphenylene derivative with which the optical axis of this optical anisotropy sheet leans 5 to 50 degrees 
from [ of a sheet surface ] the normal, and a discotheque liquid crystal layer can form a discotheque 
pneumatic phase or an optically uniaxial pillar-shaped phase, It is in the optical anisotropy sheet 
characterized by being formed from the organic compound into which the orientation-ized temperature of 
this triphenylene derivative is changeable by combining with this triphenylene derivative. At least one 
above-mentioned optical anisotropy sheet is used between the liquid crystal cells of a liquid crystal display 
component and polarizing elements which consist of a liquid crystal cell which comes to pinch a liquid 
crystal layer between two electrode substrates, and a polarizing element of two sheets arranged at the both 
sides, arranging it. As for the above-mentioned triphenylene derivative, it is desirable that it is the 
triphenylene derivative which has the following general formula (1). 
[0013] 



[Formula 3] 

-aaa ( i ) 




R12 expresses an alkyl group among a formula, and Yl expresses a halogen atom, a carbon number 1, the 
alkyl group of 3 or a carbon number 1 thru/or the alkoxy group of 3. However, the atomic number of the 
principal chain of the alkyl group or alkoxy group expressed by Yl does not exceed the atomic number of 
the principal chain of an alkyl group expressed by R12. ml expresses 0 or 1 and nl expresses 0, 1, or 2. 
[0014] The organic compound into which the orientation-ized temperature of this triphenylene derivative is 
changeable by combining with a triphenylene derivative and this triphenylene derivative It is desirable 99:1- 
50:50 (former: latter), and to be together put especially in the amount of the range of 90:1 0 - 60:40** by the 
weight ratio. The organic compound into which the orientation-ized temperature of this triphenylene 
derivative is changeable by combining with this triphenylene derivative It is desirable that the triphenylene 
derivative is the disc-like compound (for example, a triphenylene derivative like the triphenylene derivative 
of the following general formula (2)) of a different class. 
[0015] 
[Formula 4] 

-BiZ (2) 




R22 expresses an alkyl group among a formula, and Y2 expresses a halogen atom, a carbon number 1, the 
alkyl group of 7 or a carbon number 1 thru/or the alkoxy group of 7. However, the atomic number of the 
principal chain of the alkyl group or alkoxy group expressed by Y2 does not exceed the atomic number of 
the principal chain of an alkyl group expressed by R12. m2 expresses 0 or 1 and n2 expresses 0, 1, or 2. 
[0016] Hereafter, the usefulness of this invention is explained. First, optical usefulness is explained taking 
the case of the TN mold LCD using a drawing. Drawing 1 and drawing 2 show the polarization condition of 
the light which spreads the inside of the liquid crystal cell at the time of impressing sufficient electrical 
potential difference more than a threshold electrical potential difference to a liquid crystal cell. In order that 
the permeability property of the light at the time of electrical-potential-difference impression may contribute 
greatly especially, it explains to the angle-of-visibility property of contrast taking the case of the time of 
electrical-potential-difference impression. Drawing 1 is drawing having shown the polarization condition of 
light when light carries out incidence to a liquid crystal cell perpendicularly. When incidence is carried out 
at right angles to the polarizing plate A in which the natural light L0 has the polarization shaft PA, the light 
which penetrated the polarizing plate PA turns into the linearly polarized light LI. 

[0017] If one liquid crystal molecule shows roughly the array condition of the liquid crystal molecule when 
fully impressing an electrical potential difference to a TN liquid crystal eel in model, it will become like 
[ in / LC / a schematic diagram ]. Since the difference of the refractive index in plane of incidence (inside of 



a field perpendicular to the course^^toght) will not arise when the molecule m^^^xis in [ LC ] a schematic 
diagram is parallel to the course o^Jnt if the liquid crystal molecule in a liquii^ystal cell shows in model, 
even if it penetrates a liquid crystal cell, it spreads with the linearly polarized light. If the polarization shaft 
PB of a polarizing plate B is set as the polarization shaft PA and perpendicular of a polarizing plate A, the 
linearly polarized light L2 which penetrated the liquid crystal cell cannot penetrate a polarizing plate B, but 
will be in a dark condition. 

[001 8] Drawing 2 is drawing having shown the polarization condition of light when light carries out 
incidence to a liquid crystal cell aslant. When the natural light L0 of incident light carries out incidence 
aslant, the polarization LI which penetrated the polarizing plate A turns into the linearly polarized light 
mostly. (When actual, it becomes elliptically polarized light with the property of a polarizing plate) . In this 
case, in the plane of incidence of a liquid crystal cell, the difference of a refractive index arises by the 
refractive-index anisotropy of liquid crystal, elliptically polarized light of the light L2 which penetrates a 
liquid crystal cell is carried out, and it is not completely intercepted with a polarizing plate B. Thus, it causes 
[ in the method incidence of slanting, intercepting / of the light in a dark condition / becomes inadequate, 
and ] the sharp fall of contrast and is not desirable. 

[0019] While this invention prevents the fall of the contrast in such method incidence of slanting and can 
improve a viewing-angle property, it tends to offer the optical compensating plate which completely does 
not degrade the display grace from a transverse plane, either. The example of use of the optical 
compensation sheet manufactured by drawing 3 by this invention was shown. The optical different direction 
component RF 1 with the optical axis which inclined from [ of a liquid crystal cell ] the normal between a 
polarizing plate A and liquid crystal cell TNC is arranged. The this optical different direction component RF 

1 is a birefringence object with which phase contrast becomes large, so that the include angle light carries 
out [ an include angle ] incidence to an optical axis becomes large. Moreover, the optical different direction 
component RF 2 with the optical axis which inclined from [ of a liquid crystal cell ] the normal between a 
polarizing plate B and liquid crystal cell TNC is arranged. The this optical different direction component RF 

2 is a birefringence object with the same optical property as RF1 . If the natural light L0 carries out method 
incidence of slanting to the liquid crystal display component of such a configuration like the case of drawing 
2 , the optical modulation described below will take place. First, when it is made the linearly polarized light 
LI and the optical different direction component RF 1 is penetrated with a polarizing plate A, phase delayed 
action becomes irregular at elliptically polarized light L3. Next, if it passes along liquid crystal cell TNC, 
the elliptically polarized light L4 of an opposite phase will become irregular, and if the optical different 
direction component RF 2 is penetrated further, it will be returned to the original linearly polarized light L5 
by phase delayed action. According to such an operation, the same permeability comes to be obtained also 
in the various method incidence of slanting, and the natural light L0 can obtain the liquid crystal display 
component in which the high-definition display without a viewing-angle dependency is possible. 

[0020] With the optical compensation sheet manufactured by this invention, the angle of visibility of a 
liquid crystal display component is presumed as follows about it having improved sharply. As for many of 
TN-LCD, no MARI White mode is adopted. In this mode, in connection with enlarging a viewing angle, the 
permeability of the light from a black display would increase remarkably, and the rapid fall of contrast will 
be caused as a result. Although a black display is in the condition at the time of electrical-potential- 
difference impression, at this time, an optical axis can consider from a normal that a TN liquid crystal eel is 
the layered product of two forward optically uniaxial optically anisotropic bodies which inclined a little to 
the front face of a cel. Moreover, in the case of middle gradation, it is thought that the optical axis becomes 
the optically anisotropic body layered product of two sheets which inclined from [ of LC eel ] the normal 
flirther. 

[0021] When the optical axis of a liquid crystal cell leans from [ to the front face of a liquid crystal cell ] the 
normal, it is expected in the optically anisotropic body which has an optical axis in the direction of a normal 
that the compensation is insufficient. Moreover, if a liquid crystal cell can regard it as the layered product of 
two forward optically uniaxial optically anisotropic bodies, in order to compensate it, it is desirable to use 
two negative optically uniaxial optically anisotropic bodies. Since it is such, that by which the large angle- 
of-visibility property has been improved by the negative optically uniaxial optically anisotropic body in this 
invention to which the optical axis inclined from the normal is presumed. With next, the disc-like compound 
which can form the discotheque pneumatic phase or the optically uniaxial pillar-shaped phase in this 
invention explaining the disc-like compound used for this invention C.Destrade ** — as indicated by the 
research report [Mol.Cryst.Liq.Cryst.71 volume and 1 1 1 pages (1981)] For example, a benzene derivative, a 
triphenylene derivative, a torr KISEN derivative, It is the compound group of the structure where the 
phthalocyanine derivative etc. was mentioned, generally became the mother nucleus of the core of a 



molecule about these, and the allo^M^mp of a straight chain, an alkoxy group,^^rmutation benzoyloxy 
radical, etc. were permuted by the^J^l as the side chain. 

[0022] Generally, a triphenylene derivative points out the structure which three more benzene ring 
condensed in the radial to the perimeter of the benzene ring, as shown in a general formula (1), and in the 
liquid crystallinity compound reported, the compound which the alkoxy group, the alkanoloxy radical, and 
the benzoyloxy radical permuted at least by 2, 3, 6, 7, 10, and 1 1- is almost the case. And the description of 
this triphenylene derivative is easy to form the discotheque pneumatic phase of mono-domain nature 
compared with other discotheque liquid crystal, the molecule which leans in the direction in which an 
optical axis is at least, namely, constitutes it in order to be an anisotropy optically ~ being statistical 
(macroscopic) — it is necessary to lean in the existing direction, formation of the multi-domain which can 
also be said to be the general property of liquid crystal for that purpose is controlled, and the liquid crystal 
phase of mono-domain nature needs to be formed. Therefore, as for a triphenylene derivative, the possibility 
as an optical different direction component is considered to be a big compound group relatively for the 
above-mentioned reason. 

[0023] With moreover, organic compounds other than the disc-like compound used with the disc-like 
compound which can form the discotheque pneumatic phase or the optically uniaxial pillar-shaped phase of 
this invention A polymeric material, for example, polymethylmethacrylate, an acrylic acid and a 
methacrylic-acid copolymer, Styrene and an anhydrous MAREINATO copolymer, polyvinyl alcohol, N- 
methylol acrylamide, Styrene, a vinyltoluene copolymer, Krol sulfonation polyethylene, A nitrocellulose, a 
polyvinyl chloride, chlorinated polyolefins, polyester, Organic substances, such as high polymer [, such as 
polyimide, vinyl acetate and a vinyl chloride copolymer, an ethylene-vinylacetate copolymer, polyethylene 
polypropylene, and a polycarbonate, ]; and a SHIRIRETO system polymer, a surfactant, and a plasticizer, 
can be mentioned. The compound with which the disc-like compound furthermore used for the monomer 
and this invention of these high polymers, a configuration, or relative-degree-of-intimacy aquosity was alike 
is desirable. For example, the stearyl acid ester which has a long-chain alkyl group, behenic acid, 
dioctadecyl dimethyl ammonium chloride, etc. can also mix disc-like compounds other than the triphenylene 
currently indicated by this invention. Moreover, not only a disc-like compound but rod-like a conventional- 
type nematic liquid crystallinity compound or a cholesteric-liquid-crystal nature compound is mixable. 
[0024] Below, a general formula (1) is explained in detail. The alkyl group expressed by R12 and R22 may 
be permuted by the alkoxy group, the aryl group, and the halogen atom (a fluorine, chlorine, bromine) also 
in no permuting, for example, for example, an alkyl group (for example, n-pentyl, n-hexyl, and n-heptyl — ) 
n-octyl, n-nonyl, n-DESHIRU, n-undecyl, n-dodecyl, an alkoxyalkyl group (for example, 2-methoxy ethyl 
and 2-(2-methoxyethoxy) ethyl — ) 2-[(2-methoxyethoxy) -2-methoxyethoxy] ethyl, 2-n-butoxy ethyl, 2- 
ethoxyethyl, 2-(2-ethoxy ethoxy) ethyl, 3-methoxy propyl, 3-ethoxy propyl, 3-n-propyloxy propyl, 3- 
benzyloxy propyl, and an aralkyl radical (for example, 2-phenylethyl, 2-(4-n-butyloxy phenyl) oxy-) are 
mentioned. In R12 and R22, as for the atomic number which accomplishes a principal chain, 4 thru/or 22 are 
desirable, and further 4 thru/or 12 are desirable. Especially, the thing of a straight chain is desirable and an 
alkyl group is still more desirable. 

[0025] Yl As an alkyl group expressed, methyl, ethyl, and n-propyl are mentioned, for example. As an 
alkoxy group, methoxy and ethoxy **n-propyloxy is mentioned, for example. Preferably, it is methyl, ethyl, 
and methoxy and is methyl still more preferably. Y2 The alkyl group expressed may be permuted by the 
alkoxy group, the aryl group, and the halogen atom (a fluorine, chlorine, bromine) also in no permuting, for 
example. For example, an alkyl group (for example, methyl, ethyl, n-propyl, n-butyl, n-pentyl, n-hexyl, n- 
heptyl) and an alkoxyalkyl group (for example, 2-methoxy ethyl, 2-(2-methoxyethoxy) ethyl) are 
mentioned. Y2 Setting, desirable carbon numbers are 1 thru/or 5, and are 3 thru/or 5 more preferably, ml 
And m2 It sets, is 0 more preferably and is nl . And n2 It sets, is 0 or 1 preferably, and is 0 more preferably. 
[0026] For the atomic number to which, as for a desirable thing, R12 accomplishes a straight chain in the 
general formula (1) obtained with such combination, the alkyl group of 4 thru/or 12 or an alkoxy group, and 
m 1 are 0 or 1 , and nl . The atomic number to which it is the case where it is 0 and Rl 2 accomplishes a 
straight chain still more preferably is the alkyl group of 4 thru/or 12, and ml . 0 nl It is the case where it is 0. 
moreover, especially the compound in which it considers as a liquid crystal phase, and appears, and a 
discotheque pneumatic phase is shown is desirable. Similarly, the atomic number to which, as for a desirable 
thing, R22 accomplishes a straight chain in a general formula (2) is the alkyl group of 4 thru/or 12 or an 
alkoxy group, and m2. 0 or 1, and n2 The atomic number to which it is the case where it is 0 and R22 
accomplishes a straight chain still more preferably is the alkyl group of 4 thru/or 12, and m2. 0 n2 It is the 
case where it is 0. Moreover, especially the compound in which a liquid crystal phase is not shown is 
desirable. 



[0027] as the content of the compoj^i desirable [ in the mixture of the compou^fcxpressed with a general 
formula (1), and the compound exJ^Pied with a general formula (2) ] and exp^Jmg with a general formula 
(1) ~ a weight ratio — it is 99% or less 50% or more, and is 90% or less 60% or more still more preferably. 
Although the example of the compound used for this invention below is shown, the range of this invention is 
not these things limited to seeing. The following general formula (3) and the substituent R of that show an 
example concretely. 
[0028] 
[Formula 5] 
H»5* (3) 




1-1 1-2 

0 0 _ 

R = - c ^O _0CsH,l(n) R CH^-0C 6 H, 3 (n) 



1-3 1-4 

0 0 _ 

R = _ C ^y 0 c 7 H, 5 (n) R = -C-^-0C 8 H 17 (n) 



1-5 1-6 

0 0 

R = -C-^h-0C,H, 9 (n) R = -C-Q^0C,oH 2I (n) 

1-7 1-8 

0 0 

R = -C-^)-0C,,H 2 3<fi) R = -C~Q^0C, 2 H 2S (n) 

[0029] 
[Formula 6] 



1-9 ^ 1-10 

0 ^ 0 

R - - C - CH -CH-Q~ 0CsH ■ i < n > R -— C- CH -CH-<^-oc t H , 3 (ii) 



1-11 1-12 

0 0 

R = -C - CH -CH-Q^OCtH, 5 (n) R = -C - CH -CH^J^OCeH , 7 (n) 

1-13 1-14 

0 0 

R =-C-CH-CH-H^-OC,H,,(n) R = -C -CH=CH-^-0C, 0 H 2I (n) 

1-15 1-16 

0 0 

R = -C-CH-CHhQhOC, ,H 23 (n) R--C -CH~CHhQ>-OC, 2 H 25 (n) 

i-n n 1 -IB 

0 0 
R = -C-G>-OC,oH 2 ,<n) R = -C-Q>-0C 1 oH2i(n) 

~N)CHs / 

CH3 

0030] 
Formula 7] 

-19 1 -20 

0 0 

R = -C-<Q-0-CHzCH 2 OCH 3 R = -C-<^H)- (CH 2 CH 2 0) 2 CH 3 

1 -21 1 -22 

0 0 



R = -C 



1 -23 1 -24 

0 

II /=\ 



R ^ ~ c ~C)" 0 - CH 2 CH 8 0C '« H «- n R = -C -^~^-0-CH 2 CH 2 OC 2 H s 



1 -25 1 -26 

0 

II /=\ 



R - -ChQ-O- (CH 2 CH 2 0) 2 C 2 H 5 R = -C-<^-0-CH 2 CH 2 CH 2 OCH 3 



1-27 1 -28 

0 0 



R = -C-(^-0-CH 2 CH 2 CH 2 OC 2 Hs R = -C-Q>-0-CH 2 CH 2 CH 2 OC 3 H, 



[0031] 
[Formula 8] 



1-29 ^ 1-30 

R = -C-CM -^_^-0-CH 2 CH 2 OCH 3 R - -C-CH=CH -\_Jh)- (CH 2 CH 2 0) 2 CH 

1-31 1 -32 

R = -C-CH=CH -^^)-0-CH 2 CH 2 OC4H,-n R =-l!-CH=CH -<Q>-0-CH 2 CH 2 CH 2 OCH s 

CHi 

1 -33 1 -34 

0 0 

R " ~C-^^-0(CH 2 CH 2 0) 2 CH 3 R = -CH^^0CH 2 CH 2 OC,Mn) 

CHs Ch 2 



[0032] 

la 9] 

0 0C,H,-n 2 - 2 0 0C 5 H n -n 



^Formula 9] 



2-3 0 .0C.6H.3-n 2-4 0 y 0C 7 H l5 -n 

II /=< 



R = -c\J> R = -c\i 



2 - 5 0 0C 8 H,,-n 2 - 6 0 0C,H,,-n 

R = -chQ R = ~Hj 

2-7 2-8 2-9 



0 ^.0C,»H 2 ,-n 0 0C,,H 23 -n 0 0C, 2 H IS -n 

r= - c <5 R= -c-o r= -c^j 



[0033] 

[Formula 10] 



2-10 0 / 0C 5Hii-nA^ 2-11 0 /OC'H.a-n 

^OCsHi.-n ~^OC 6 H, 3 -n 

2-12 0 /OC 7 H l5 -n 2-13 0 OC 8 H, 7 -n 

R = -C-Q r = -chQ 

OCtHis-h OCeHn-n 

2-14 {J / 0C ' H >*- n 2-15 0 OCsH,,- 

R = "C-<^-OC7H, 5 -n R = -C-CH=CH-<^J> 



2-16 0 OC t H, 3 -n 2-17 0 JObBir 



R = -C-CH=CH 



R=J-CH=CH-<[J> 



2-18 0 ^OC 7 H, 5 -n 

II r—< 



R=-C-CH=CH 



OC 7 H, 3 -n 



[0034] 



JFormula 1 1] 



19 0 2 -20 0 

X)-CH 2 CH 2 0C4H,-n ~^VcH 2 CH 2 OCH 3 

2 -21 0 2 -22 0 .0-CH 2 CH 2 OCH 3 

R = -C-^~V()-CH 2 CH 2 XH 3 R = -C-<^~S 

™VcH 2 CH 2 OCH 3 ""VcH z CH 2 0CH 3 



2 -23 0 0-CB 2 CH 2 OCH 3 2 -24 0 

R = -C-<Q-0-CH 2 CH 2 OCH 3 R = -C-<^> 

~N)-CH 2 CH 2 OCH 3 ~\-CH 2 CH 2 OC 2 H 5 



2-25 0 
II 



R = -C-CH-CH 

"VcH 2 CH 2 OC«H,-n 



[0035] 

[Formula 12] 



3-1 0 A 3-2 0 

R=C-^-CsH,,(n) " R=C-<Q>-C6H, 3 (n) 

3-3 0 3-4 0 

R-ChQ-CtH.sCii) R=C-^^-C 8 H,,(n) 

3-5 0 3-6 0 

R=C-^^-C,H,,(n) R=!nQ>-C,oH 8 ,(n) 

3-7 0 _ 3-8 0 

R -C-^^-C, rH» (n) R = -C-CH-CHH^M^H, 5 (n) 



3-9 0 _ 3-10 0 

R = -C-CH=CH-Q)-C,H„(n) R = -Ch^~^- 



CH,7<n) 
0CH 3 



[0036] 

[Formula 13] 
3-11 



o 3-12 0 

r4-Q r-c<3 

CiH,,(n) C 7 H, 5 (n) 

3-13 o 3-14 0 

R-C-Q rJ-Q 

C9H19G1) CizHzsdi) 

3-15 3-16 

0 0 

R = -C-CH=CH-^L^ R = -C-CH=CH-/3 



3-17 3-18 
0 



C 5 H M (n) ~T a H l7 (n> 



[0037] Generally composition of these compounds is compoundable with esterification to which 2, 3, 6, 7, 
10, 1 1-hexa hydroxy triphenylene, and the acid chloride of a permutation benzoic acid are made to react. 
About an esterification reaction, it is Sandler, KARO (Sandler, Karo) work, and organic. Functional Group 
PUREPARESHONZU PERT I (Organic Functional Group Preparations Part I) Academic Chapter 10 It can 

refer to press (Academic press) 1968 annual publication. 

[0038] It can choose out of tertiary amine, such as aromatic amines, such as a pyridine, triethylamine, and 
diisopropyl ethylamine, as a base used for a reaction. A pyridine is desirable especially. It can choose out of 
halogen system solvents, such as polar solvents, such as N.N-dimethylformamide (DMF) and dimethyl 



sulfoxide (DMSO), and chloroforn^kchloromethane, as a solvent used for a r^k)n. Basic polar solvents, 
such as polar solvents, such as DN^^d an acetonitrile, and a pyridine, are de^^e, and a pyridine is still 
more desirable especially. Reaction temperature can be chosen from the range of -80 degrees C thru/or 150 
degrees C. - The range of 10 degrees C thru/or 100 degrees C is desirable, and the range of 10 degrees C 
thru/or 80 degrees C is still more desirable. 

[0039] The synthesis method of 2, 3, 6, 7, 10, and 1 1-hexamethoxy triphenylene which is a raw material is 
indicated by 40 pages of Advanced Material.2 No(1990).2, and was compounded in this invention according 
to the formula. Moreover, about 2, 3, 6, 7, 10, and 1 1-hexa hydroxy triphenylene, after treatment was 
performed without putting in 2, 3, 6, 7 and 10 which are similarly indicated by the above-mentioned 
reference, and the acetic anhydride added in the middle of the synthesis method of 1 1 -hexa acetoxy 
triphenylene, and the specified substance was obtained with the same yield. 
[0040] A synthetic example is shown below and it explains to it concretely. 
(Synthetic example) 

After putting a 1 50g ferric chloride and 135ml of iced water into the 21. three necked flask in which the 
synthetic examples 12, 3, 6, 7, and 10 and 1 1 -hexamethoxy triphenylene (HMTP) carried out synthetic ice- 
cooling and dissolving in it completely, the 30g veratrole was added. 490ml of concentrated sulfuric acid 
was added gradually, stirring violently by the mechanical stirrer. This reaction mixture was poured out into 
31. iced water 12 hours after, the 3 hours after sludge was filtered, and 13g (43%) of rough crystals of 
HMTP was obtained. 

[0041] 50ml dichloromethane was made to suspend synthetic HMTP10.3g of the synthetic examples 22, 3, 
6, 7, and 10 and 1 1-hexa hydroxy triphenylene (HHTP), and 15.5ml of boron tribromide was added 
gradually. It poured 2 hours after and into 500ml of iced water, 2.51. ethyl acetate extracted this, and 
anhydrous sodium sulfate performed cerite filtration after desiccation. Residue was ****** e d for the solvent 
from the mixed solvent of an acetonitrile and dichloromethane after vacuum concentration, and 7.50g (92%) 
of HHTP(s) was obtained. 

[0042] the 11. three necked flask of composition of the synthetic a4-heptyloxy benzoic acid (l-3a) of 
synthetic example 3 compound 1-3 — 4-hydroxybenzoic-acid ethyl 35.0g and bromination — heptyl 54.6g, 
150g of potassium carbonate, and a 100ml acetonitrile were put in, and it stirred violently by the mechanical 
stirrer under heating reflux on the water bath for 6 hours. Cerite filtration of the reaction mixture was carried 
out after cooling, and 300ml ethyl acetate washed residue. It remelted to 200ml ethanol after vacuum 
concentration, 40ml of water solutions which dissolved the 15.0g potassium hydroxide was dropped 
gradually, and heating stirring was carried out at 80 degrees C for 1 hour. Filtration under reduced pressure 
of the depositing crystal was carried out after cooling, and residue was washed by ethanol 100ml. This was 
stirred in 300ml of 40-degree C dilute hydrochloric acid for 1 hour, and 40.0g (80%) of specified substance 
was obtained after filtration under reduced pressure and desiccation. 

[0043] b) 8.34g l-3a and a 10ml thionyl chloride were put into 200ml flask of composition of 2, 3, 6, 7, 10, 
and 1 1-hexa (4-heptyloxy benzoyloxy) triphenylene (1-3), and heating reflux was carried out for 2 hours. In 
the condition of having heated, the superfluous thionyl chloride was distilled off under reduced pressure. 
0.70g HHTP and a 20ml pyridine were added after cooling, and it stirred under 20-hour heating reflux. 
Purification isolation of the specified substance was carried out with the silica gel column chromatography 
after distilling off a pyridine with the superfluous. bottom of reduced pressure after cooling. Yield of 3.05g 
(75%) 

[0044] NMR(measurement solvent CDC13) delta0.92 (18H, t) delta 1.35 (48H, m) 
delta 1.78 (12H, m) delta 3.90 (12H, t) 
delta 6.65 (12H, d) delta 7.90 (12H, d) 
delta 8.37 (6H, s) 

[0045] 15.5g of synthetic 4-hydroxycinnamic acid of the synthetic a4-heptyloxy cinnamic acid (1-1 la) of 
synthetic example 4 compound 1-11, and bromination — it heated on the water bath for 10 hours, having 
made dimethyl sulfoxide 50ml suspend heptyl 30.0g and 50.0g of potassium carbonate, and stirring it 
violently by the mechanical stirrer. After cooling, cerite filtration was carried out and 300ml of ethyl acetate 
washed residue. 500ml of water was added to this, and vacuum concentration of the organic layer was 
carried out after the extract. Ethanol 100ml was added to this, 20ml of water solutions containing a lOg 
potassium hydroxide was added, and it stirred at 80 degrees C for 1 hour. Filtration under reduced pressure 
of the depositing crystal was carried out after cooling, and residue was washed by ethanol 100ml. This was 
stirred in 300ml of 40-degree C dilute hydrochloric acid for 1 hour, and 19.1g (78%) of specified substance 
was obtained after filtration under reduced pressure and desiccation. 

[0046] b) 10.4g 1-1 la and a 10ml thionyl chloride were put into 200ml flask of composition of 2, 3, 6, 7, 10, 



and 1 1-hexa (4-heptyloxy cinnam<^^:y) triphenylene (1-11), and heating reflu^kas carried out for 2 

hours. In the condition of having h^^i, the superfluous thionyl chloride was a^^ed off under reduced 

pressure. 0.70g HHTP and a 20ml pyridine were added after cooling, and it stirred under 20-hour heating 

reflux. It recrystallized [ after refining the specified substance ] in the mixed solvent of an acetonitrile and 

an acetone with the silica gel column chromatography after distilling off a pyridine with the superfluous 

bottom of reduced pressure after cooling. Yield of 3.55g (90%) 

[0047] NMR(measurement solvent CDC13) delta0.92 (18H, t) delta 1 .35 (48H 3 m) 

delta 1.78 (12H, m) delta 3.90 (12H, t) 

delta 6.65 (6H, d) delta 6.65 (12H, d) 

delta 7.25 (12H, d) delta 7.83 (6H, d) 

delta 8.20 (6H, s) 

[0048] 4-hydroxybenzoic-acidsg [ 32.0 ] and 3 and 6-dioxa heptyl chloride 100ml, 150g [ of potassium 
carbonate ], and acetonitrile 100ml was put into the 11. three necked flask of composition of the synthetic 
a4-(3, 6-dioxa heptyloxy) benzoic acid (l-20a) of synthetic example 5 compound 1-20, and it stirred 
violently by the mechanical stirrer under heating reflux on the water bath for 6 hours. Cerite filtration of the 
reaction mixture was carried out after cooling, and 300ml ethyl acetate washed. Filtrate was remelted to 
200ml ethanol after vacuum concentration, 40ml of water solutions which dissolved the 15g potassium 
hydroxide was dropped gradually, and heating stirring was carried out at 80 degrees C for 1 hour. It poured 
after cooling and into 11. of dilute hydrochloric acid, filtration under reduced pressure of the depositing 
crystal was carried out, and it washed by 300ml of iced water. 38g (68%) l-20a was obtained after the air 
dried. 

[0049] b) 8.34g l-20a and a 10ml thionyl chloride were put into 200ml three necked flask of composition of 
2, 3, 6, 7, 10, and 1 1-hexa [4-(3, 6-dioxa heptyloxy) benzoyloxy] triphenylene (1-20), and heating reflux 
was carried out for 2 hours. In the condition of having heated, the superfluous thionyl chloride was distilled 
off under reduced pressure. 0.7g HHTP and a 20ml pyridine were added after cooling, and it stirred for 20 
hours. The silica gel column chromatography after distilling off a superfluous pyridine under reduced 
pressure is used, and it is 1-20. Isolation purification of the 3.05g (75%) was carried out. 
[0050] Identification data of 1-20: IR (cm-1) 3080, 2980, 2930, 2880, 2830, 1745, 1610, 1585, 1515, 1455, 
1420, 1360, 1315, 1250, 1200, 1175, 1125, 1075, 1060, 1010, and 990, 940, 925, 905, 850, 815, 760, 695, 
660, 635, 605 [0051] 1-23 was compounded by the same formula as 1-20. Below, the identification data is 
shown. 

Identification data of 1-23: IR (cm-1) 3080, 2955, 2930, 2870, 1745, 1608, 1582, 1515, 1455, 1420, 1362, 
1315, 1245, 1175, 1125, 1070, 1010, and 980, 925, 903,845,815, 760, 695, 657, 635,605 [0052] 3- 
hydroxybenzoic-acid methyl lOOg, 1-BUROMO heptane 143g, 140g of potassium carbonate, and 
DMAc300ml were put into the 21. three necked flask of composition of the synthetic a3-heptyloxy benzoic 
acid (2-4a) of synthetic example 6 compound 2-4, and it stirred with the mechanical stirrer under heating on 
the water bath for 2 hours. It flowed into underwater [ 11. ] after cooling, ethyl acetate extracted this, and it 
dried with anhydrous sodium sulfate. The solvent was remelted to the 200ml methanol after vacuum 
concentration, 40ml of water solutions which dissolved the 84g potassium hydroxide was dropped 
gradually, and heating reflux was carried out for 1 hour. After separating the produced crystal after cooling, 
the crystal was dissolved in 1.51. water. Filtration under reduced pressure of the crystal which added 60ml of 
concentrated hydrochloric acid, and deposited was carried out, and it washed by iced water. 130g (84%) 2- 
4a was obtained after the air dried. 

[0053] b) 44.8g 2-4a and a 44ml thionyl chloride were put into the three necked flask of 200ml of 
composition of 2, 3, 6, 7, 10, and 1 1-hexa (3-heptyloxy benzoyloxy) triphenylene (2-4), and heating reflux 
was carried out for 2 hours. The superfluous thionyl chloride was distilled off under reduced pressure in the 
condition of having heated. 6.5g HHTP and a 200ml pyridine were added after cooling, and it stirred for 20 
hours. It refines using the silica gel chromatography after distilling off a superfluous pyridine under reduced 
pressure, and is 2-4. 28. lg (86%) was isolated. 

[0054] The identification data (cm-1) 3070, 2950, 2930, 2850, 1740, 1600, 1440, 1420, 1320, 1285, 1275, 
1215, 1 1 10, 1090, 1060, and IR 890 of 2-4, 800, 740 [0055] 2-2 and 2-17 were compounded by the same 
formula as 2-4. The identification data is shown below. 

The identification data (cm-1) 3070, 2950, 2930, 2850, 1750, 1600, 1580, 1510, 1490, 1440, 1420, 1320, 
1285, 1275, 1215, 1120, 1060, and IR 800 of 2-2 The identification data (cm-1) 3070, 2950, 2930,2850, 
1740, 1640, 1600, 1580, 1500, 1490, 1440, 1420, 1250, 1220, 1 130, and IR 980 of 740DSC:40 and 1172-17, 
890, and 850, 780 680 [0056] Both powder is mixed using a mortar, a ball mill, a paint shaker, etc. as the 
production approach of the mixture of the compound expressed with a general formula (1), and the 



compound expressed with a gener^jjwmula (2). Or both powder is stirred in tI^M|te of the liquid which 
carried out heating fusion, and it ni^p. Furthermore, the approach of mixing, s^^using both powder as a 
solution using a solvent is mentioned. The possible solvent of using in a solution method can be chosen 
from the range from polar solvents, such as N.N-dimethylformamide (DMF) and dimethyl sulfoxide 
(DMSO), to nonpolar solvents, such as benzene and a hexane. Ether, such as ketones [, such as ester, such as 
halogenation solvents such as nonpolar solvents such as benzene and a hexane dichloromethane, and 
chloroform, methyl acetate, and butyl acetate, an acetone, and methylethyl TOKEN, ], tetrahydrofuran, 1, 
and 2-dimethoxyethane, is desirable, and a mixed solvent can also be used. A halogenation solvent and 
ketones are desirable especially. 

[0057] There are various approaches in orientation processing of the disc-like compound which can be used 
in this invention. Although there is also discotheque liquid crystal with which effective orientation is 
obtained only by carrying out rubbing processing of the substrate front face simply, and painting on it, the 
approach that versatility is the highest is an approach using the orientation film. As orientation film, the 
method vacuum evaporationo film of inorganic substance slanting or the orientation film which carried out 
rubbing of the specific organic poly membrane hits this. 

[0058] The typical thing of the method vacuum evaporationo film of inorganic substance slanting is the 
method vacuum evaporationo film of SiO slanting. If a method vacuum evaporationo machine of 
continuation slanting like drawing 4 is used, manufacture of a roll-like sheet can be performed. The 
minimum vacuum evaporationo include angle theta shown in drawing 4 is in the range of 10 degrees < 
theta< 88 degrees. In addition, orientation is carried out in the direction as for which the optical axis of the 
direction of a vacuum-evaporationo column and discotheque liquid crystal carries out [ the vacuum- 
evaporationo include angle theta / in / carry out orientation in the direction in which, as for discotheque 
liquid crystal, the optical axis of the direction of that vacuum evaporationo particle column and discotheque 
liquid crystal goes / the vacuum-evaporationo include angle theta / direct mostly in about 65-88 degrees 
although growth formation of the cylindrical vacuum evaporationo particle is carried out toward the 
direction of the source of the vacuum evaporationo from a substrate side by this method vacuum 
evaporationo of slanting, and / about 20 degrees - 65 degrees ] outline coincidence. 

[0059] Moreover, the polyimide film is typical as organic orientation film. By applying polyamic acid (for 
example, SEmade from Nissan Chemistry- 7210) to a substrate side, and carrying out after [ baking ] 
rubbing at 100 to 300 degrees C, this can carry out slanting orientation of the discotheque liquid crystal. 
[0060] As for the substrate material used for the optical compensation sheet of this invention, it is desirable 
that the optical isotropy is good in addition to light transmittance being good. Therefore, the substrate 
formed from the material with the small proper birefringence value currently sold at trade names, such as 
ZEONEKKUSU (Nippon Zeon), ARTON (Japan Synthetic Rubber), and FUJITAKKU (Fuji Photo Film), is 
desirable. However, even if it is a material with large proper birefringence values, such as a polycarbonate, 
poly ary late, polysulfone, and poly ether sulfone, it is also possible to form **** substrates [ target / optical ] 
by controlling molecular orientation at the time of film production, and they can also be used suitably. 
[0061] As approaches other than the above to which orientation of the discotheque liquid crystal painted in 
the shape of a substrate is carried out aslant, there are magnetic field orientation and electric-field 
orientation. Although the zone which applies a magnetic field or electric field to a desired include angle 
after painting discotheque liquid crystal on a substrate in this approach is required, it is necessary to adjust 
that zone itself to the temperature in which a discotheque pneumatic phase is formed. 
[0062] Optically uniaxial [ in this invention / negative ] is 3 shaft-orientations refractive index of the sheet 
which has an optical anisotropy to order with the small value nl, n2, and n3 When it carries out, it is nl <n2 
=n3. It has relation. Therefore, it has the property that the refractive index of the direction of an optical axis 
is the smallest. However, n2 n3 If a value does not need to be strictly equal and is almost equal, it is enough. 
If it is |n2-n3 |/|n2-nl |<=0.2, specifically, it will be satisfactory practically. Moreover, as conditions which 
improve sharply the angle-of-visibility property of TFT and a TN liquid crystal eel, as for an optical axis, it 
is desirable that inclination beta from [ of a sheet surface ] a normal is five - 50 degrees, and it is more 
desirable. [ of ten - 40 degrees ] Furthermore, it is 50 <=deltan-d<=400 when thickness of a sheet is set to d. 
(nm) 

It is desirable to satisfy ******. However, deltan=n2-nl. 
[0063] 

[Example] Hereafter, this invention is explained to a detail based on an example. 

Polyamic acid (SEmade from Nissan Chemistry- 7210) was applied as orientation film on the example 1 
glass substrate (size 25mmx25mm), and it calcinated at 180 degrees C, and considered as the polyimide 
film. Rubbing of this was carried out with the rubbing machine, and orientation ability was given. Next, the 



phase change was observed with th^fclarization microscope, having mixed tw^^rts of compounds at a 
rate shown in Table 3 from Table ^B^ing considered as the 10wt% solution o^Bmethyl ethyl ketone, 
applying by 3000rpm by the spin coater on the above-mentioned orientation film, having made it dry, and 
heating it on the FP82HT mold hot stage made from METORA. The result is shown in Table 3 from Table 
1. 

[0064] 
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[0067] it turns out that various orientation-ized temperature is boiled with the combination of a compound, 
with a discotheque phase maintained, and it is changed as shown in these tables. 
[0068] Next, lOOmicro thickness film (FS[ by Sumitomo Bakelite Co., Ltd. ]- 1300 and size 250mmx 
250mm) of a polyether ape phon was used as the substrate, and polyamic acid (SEmade from Nissan 
Chemistry- 7210) was applied as orientation film on it, and it calcinated at 180 degrees C, and considered as 
the polyimide film. Rubbing of this polyimide film was carried out with the rubbing machine, and 
orientation ability was given. Furthermore, 2-2 was mixed with the discotheque liquid crystal 1 -4 at a rate of 
Table 4, and it considered as liquid crystal mixtures A, B, C, and D. The liquid which melted respectively 
the liquid crystal mixtures A, B, C, and D in methyl-ethyl-ketone liquid, and was made into 10wt(s)% was 
applied by 3000rpm by the spin coater, and the discotheque liquid crystal non-orientation layer of 1 micro 
thickness was made to form. This was made into the film-like objects A, B, C, and D. 
[0069] According to microscope observation, the example 2 mixed-stock liquid crystal A takes a 
discotheque pneumatic phase at about 170-238 degrees C. Therefore, the orientation maturing temperature 
of this liquid crystal is taken at 180 degrees C. That is, the optical compensation sheet was obtained by 
pressing the film-like object A against the metal roller heated in skin temperature of 180 degrees C for 10 



seconds, and pressing the film-like^Mect A against the metal roller adjusted toJ|^mmediately after skin 
temperature of 20 degrees C for ld^^mds. When microscope observation of tt^^ieet was carried out, 
having taken, the uniaxial orientation, i.e., the discotheque pneumatic phase, of a mono-domain, was 
checked. 

According to microscope observation, the example 3 mixed-stock liquid crystal B takes a discotheque 
pneumatic phase at about 135-205 degrees C. Therefore, the orientation maturing temperature of this liquid 
crystal is taken at 150 degrees C. That is, the optical compensation sheet was obtained by pressing the film- 
like object B against the metal roller heated in skin temperature of 1 50 degrees C for 10 seconds, and 
pressing the metal roller film-like object B adjusted to the immediately after skin temperature of 20 degrees 
C for 10 seconds. When microscope observation of this sheet was carried out, having taken, the uniaxial 
orientation, i.e., the discotheque pneumatic phase, of a mono-domain, was checked. 
[0070] According to microscope observation, the example 4 mixed-stock liquid crystal C takes a 
discotheque pneumatic phase at about 125-196 degrees C. Therefore, the orientation maturing temperature 
of this liquid crystal is taken at 140 degrees C. That is, the optical compensation sheet was obtained by 
pressing the film-like object A against the metal roller heated in skin temperature of 140 degrees C for 10 
seconds, and pressing the film-like object C against the metal roller adjusted to the immediately after skin 
temperature of 20 degrees C for 10 seconds. When microscope observation of this sheet was carried out, 
having taken, the uniaxial orientation, i.e., the discotheque pneumatic phase, of a mono-domain, was 
checked. ... 

According to microscope observation, the example 5 mixed-stock liquid crystal D does not take a columnar 
phase or discotheque pneumatic phase, either, but takes direction liquid phases, such as 1 15 etc. degrees C. 
Then, the optical compensation sheet was obtained by pressing the film-like object B against the metal roller 
heated in skin temperature of 120 degrees C for 10 seconds, and pressing the film-like object B against the 
metal roller adjusted to the immediately after skin temperature of 20 degrees C for 10 seconds. When 
microscope observation of this sheet was carried out, having taken the isotropic phase was checked. 
[0071] Whenever [ optical axial angle / of the film-like object A to the film -like object D created in the 
example 5 from the example 2 / beta ], and deltan-d were measured by ellipsometry. The Shimadzu 
ellipsomter (AEP-100) was made measurement at the transparent mode, the angular dependence of a 
retardation was searched for, and the direction of optimal 3 shaft-orientations refractive index and an optical 
axis was calculated by count from the value. 

[0072] the angular dependence of contrast [ in / to a liquid crystal cell / the abnormality light of liquid 
crystal, the difference of the rate of usual state optical refraction, and the product of the gap size of a liquid 
crystal cell equip the TN liquid crystal eel whose angle of torsion is 90 degrees with the optical 
compensation sheet obtained by the example 1-2 and example 1-2-3 of a comparison like drawing 5 by 
490nm, and / 30Hz square wave of 0V-5V ] — the product made from the Otsuka electron — it measured by 
LCD-5000. The location of a contrast ratio 10 was defined as the angle of visibility, and it asked for the 
vertical and horizontal angle of visibility. Moreover, the contrast ratio when seeing from a transverse plane 
was measured. Here, measurement of only this TN liquid crystal eel that does not equip with an optical 
compensation sheet at all was made into the example 1 of a comparison. A result is shown in Table 4. In 
addition, in drawing 5 , the arrow head expresses the direction of rubbing in an optical compensation sheet 
or the direction to which the vacuum evaporationo particle flies, and the direction of rubbing in a liquid 
crystal cell. In drawin g 5 , all the discotheque liquid crystal layer sides of an optical compensation sheet are 
the bottoms. 
[0073] 
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[0074] The optical compensation sheet was created like the example 2 using example 6 compound 1-11 and 
Compound W. In addition, the content of Compound W was 1% in the weight ratio. Whenever [ optical 
axial angle / beta ], and deltan-d were measured by ellipsometry about the obtained optical compensation 
sheet. Moreover, it evaluated similarly about the angle of visibility and the transverse-plane contrast ratio. A 
result is shown in Table 5. 
[0075] 
[Table 5] 
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0076] 

Formula 14] 

c ' H ^ H 0^ 0(CHaCB,0),oH 

[0077] 

[Effect of the Invention] Since the optical-axis tilt angle was changeable according to the mixing ratio of 
liquid crystal mixture so that clearly from Table 4, it became possible to give the optimal display grace for a 
liquid crystal cell with the optical compensation sheet using it. Since it was still more appropriately [ the 
orientation temperature ] controllable, the width of face of selection of a base material also spread. 
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JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



(57) [Claim(s)] 

[Claim 1] It is an optical anisotropy sheet containing the discotheque liquid crystal layer formed on a 
substrate, the orientation film formed on it, and this orientation film. The triphenylene derivative with which 
the optical axis of this optical anisotropy sheet leans 5 to 50 degrees from [ of a sheet surface ] the normal, 
and a discotheque liquid crystal layer can form a discotheque nematic phase or an optically uniaxial pillar- 
shaped phase, The optical anisotropy sheet characterized by being formed from the organic compound into 
which the orientation-ized temperature of this triphenylene derivative is changeable by combining with this 
triphenylene derivative. 

[Claim 2] The optical anisotropy sheet according to claim 1 with which the organic compound into which 
the orientation-ized temperature of this triphenylene derivative is changeable by combining with this 
triphenylene derivative is characterized by this triphenylene derivative being a triphenylene derivative of a 
different class. 

[Claim 3] The optical anisotropy sheet according to claim 1 characterized by this triphenylene derivative 
being a triphenylene derivative which has the following general formula (1): General formula (1) 
[Formula 1] 




R12 expresses an alkyl group among a formula, and Yl expresses a halogen atom, a carbon number 1, the 
alkyl group of 3 or a carbon number 1 thru/or the alkoxy group of 3. However, the atomic number of the 
principal chain of the alkyl group or alkoxy group expressed by Yl does not exceed the atomic number of 
the principal chain of an alkyl group expressed by R12. ml expresses 0 or 1 and nl expresses 0, 1, or 2. 
[Claim 4] The optical anisotropy sheet according to claim 1 with which the organic compound into which 
the orientation-ized temperature of this triphenylene derivative is changeable by combining with a 
triphenylene derivative and this triphenylene derivative is characterized by being together put in the amount 
of the range of 99:1-50:50 (former: latter) by the weight ratio. 

[Claim 5] The liquid crystal display component characterized by having arranged claim 1 thru/or at least one 
optical anisotropy sheet of one of 4 publications between the liquid crystal cell which comes to pinch a 
liquid crystal layer between two electrode substrates, the polarizing element of two sheets arranged at the 
both sides, and this liquid crystal cell and this polarizing element. 



[Translation done.] 
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